Inhibition of diphenolase activity of tyrosinase by vitamin b(6) compounds.
The vitamin B(6) compounds pyridoxine (PN), pyridoxamine (PM), pyridoxal (PL), and pyridoxamine 5'-phosphate (PMP) inhibited the diphenolase activity of mushroom tyrosinase. PM showed the highest inhibition; the control activity was inhibited by 38% at 1.5 mM. Each PL, PN, and PMP showed about 30% inhibition at the same concentration. Lineweaver-Burk plots showed that PM and PN were mixed-type inhibitors with K(I) values of 4.3 and 5.2 mM, respectively. Because PM and PN cannot form a Schiff base with a primary amino group of the enzyme, their inhibition is not attributable to the formation of the Schiff base. Alternatively, their quenching function of reactive oxygen species (ROS) was postulated to be responsible for the inhibition. Thus, the inhibitory effect of ROS was examined. The representative singlet oxygen quenchers l-histidine, sodium azide, Trolox, and anthracene-9,10-dipropionic acid (AAP) inhibited the activity. The specific scavenger of superoxide, proxyl fluorescamine, also inhibited the activity. The scavengers of hydroxyl radical, d-mannitol and dimethyl sulfoxide, showed no inhibition. The fluorescence of AAP was decayed during the diphenolase reaction, and PM inhibited the decay. AAP was also a mixed-type inhibitor. The results showed that the vitamin B(6) compounds inhibited the diphenolase activity by quenching ROS (probably singlet oxygen) generated during some reaction step of the diphenolase reaction.